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DRIVING SUBSTRATE, METHOD FOR
PREPARING THE SAME, AND DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s the U.S. national phase of PCT Appli-
cation No. PCT/CN2020/090001 filed on May 13, 2020.

TECHNICAL FIELD

The present disclosure relates to the field of display
technology, 1n particular to a driving substrate, a method for
preparing the same, and a display device.

BACKGROUND

Micro-LED (Micro Light-Emitting Diode) display tech-
nology 1s to reduce the size of the existing LED (Light-
Emitting Diode) to 100 um or less, and then transfer 1t to a
driving substrate through mass transfer technology to form
a variety of different sizes of Micro-LED display. Micro-
LED has many advantages such as self-1llumination, high
brightness, high contrast, super high resolution and color
saturation, long life, fast response speed, energy saving, and
wide adaptation to the environment. Thus, 1t has good
application prospects in various fields.

SUMMARY

The embodiments of the present disclosure provide a
driving substrate, a method for preparing the same, and a
display device, which can reduce the number of patterning
processes for preparing the driving substrate.

An embodiment of the present disclosure provides a
technical solution as follows.

In one aspect, a driving substrate 1s provided, including:
a base substrate; a first driving function layer arranged on a
first surtace of the base substrate, the first driving function
layer including a plurality of driving thin film transistors and
a plurality of signal wirings, and at least one of the plurality
of signal wirings being of a single-layer structure and having
a thickness greater than a threshold; a pad layer arranged on
a surface of the first driving function layer away from the
base substrate, the pad layer including a plurality of first
pads and a plurality of second pads, and each of the plurality
of first pads being connected to a first electrode of the
corresponding driving thin film transistor and each of the
plurality of second pads being connected to a common
clectrode line 1n the plurality of signal wirings.

In some embodiments, the driving substrate further
includes: a second driving function layer arranged on a
second surface of the base substrate, the second surface
being opposite to the first surface, and the second driving
function layer comprising a lead liner and a bonding pin
connected to the lead liner; a plurality of grooves arranged
in a side surface of the base substrate, each of the plurality
of grooves extending 1n a direction perpendicular to the base
substrate and penetrating through the first surface and the
second surface of the base substrate; and a plurality of
conductive connection portions corresponding to the plural-
ity of grooves respectively, at least a part of the conductive
connection portions being located in the corresponding
grooves, and each conductive connection portion being
configured to connect a corresponding signal wiring and a
corresponding lead liner.
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In some embodiments, the plurality of signal wirings
includes a power supply voltage signal line and the common
clectrode line, and the power supply voltage signal line and
the common electrode line each have a thickness greater
than the threshold.

In some embodiments, the power supply voltage signal
line and the common electrode line are arranged 1n a same
layer and made of a same materal.

In some embodiments, the driving substrate further
includes a signal transmission line connected to the plurality
of signal wirings, wherein the signal transmission line and
the plurality of signal wirings form a grid structure.

In some embodiments, 1n a direction away from the first
surface, the first driving function layer sequentially includes:
an active layer; a first gate insulating layer; a first gate metal
layer; a second gate insulating layer; a second gate metal
layer; a first overcoat; a first source/drain metal layer; a
second overcoat; a second source/drain metal layer, a pattern
of the second source/drain metal layer comprising the plu-
rality of signal wirings; and a third overcoat.

In some embodiments, the second source/drain metal
layer includes a copper layer and a metal layer that are
stacked, the metal layer 1s located on a surface of the copper
layer proximate to the base substrate, and an adhesive force
between the metal layer and the second overcoat 1s greater
than an adhesive force between the copper layer and the
second overcoat.

In some embodiments, the copper layer has a thickness 1n
a range from 2 um to 30 um.

In some embodiments, the driving substrate further com-
prises a first passivation layer located between the copper
layer and the first overcoat, wherein the first passivation
layer 1s made of an inorganic isulating material.

In some embodiments, the driving substrate further
includes a second passivation layer located between the
copper layer and the second overcoat, wherein the second
passivation layer 1s made of an 1norganic insulating material.

In another aspect, a display device 1s provided, including
the above driving substrate and an electronic component
fixed on the pad layer, a first pole of the electronic compo-
nent being bonded to the first pad, and a second pole of the
clectronic component being bonded to the second pad.

In another aspect, a method for preparing a driving
substrate 1s provided, including: providing a base substrate;
forming a first driving function layer on a first surface of the
base substrate, the first driving function layer comprising a
plurality of driving thin film transistors and a plurality of
signal wirings, and at least one of the plurality of signal
wirings being of a single-layer structure and having a
thickness greater than a threshold; forming a pad layer on a
surface of the first driving function layer away from the base
substrate, the pad layer comprising a plurality of first pads
and a plurality of second pads, and each of the plurality of
first pads being connected to a first electrode of the corre-
sponding driving thin film transistor and each of the plurality
of second pads being connected to a common electrode line
in the plurality of signal wirings.

In some embodiments, the driving substrate includes a
pattern of a first source/drain metal layer and a pattern of a
second source/drain metal layer, the pattern of the second
source/drain metal layer includes the plurality of signal
wirings, and the forming the signal wiring includes: forming
a seed layer having a thickness less than a threshold;
growing a conductive layer on the seed layer by an electro-
plating method, the seed layer and the conductive layer
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forming the second source/drain metal layer; patterning the
second source/drain metal layer to form the plurality of
signal wirings.

In some embodiments, the dniving substrate includes a
pattern of a first source/drain metal layer and a pattern of a
second source/drain metal layer, the pattern of the second
source/drain metal layer includes the plurality of signal
wirings, and the forming the plurality of signal wirings
includes: forming a seed layer having a thickness less than
a threshold; patterming the seed layer to form a pattern of the
seed layer, the pattern of the seed layer being located 1n the
areca where the plurality of signal wirings to be formed 1s
located; growing a pattern of a conductive layer on the
pattern of the seed layer by chemical plating, the pattern of
the conductive layer and the pattern of the seed layer
forming the signal wirings.

In some embodiments, the forming seed layer includes:
forming a copper layer and a metal layer that are stacked, the
metal layer being located on a surface of the copper layer
proximate to the base substrate, and an adhesive force
between the metal layer and the insulating layer being
greater than an adhesive force between the copper layer and
the 1msulating layer.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 1s a schematic view showing a driving substrate in
the related art.

FIG. 2 1s a schematic view showing the driving substrate
according to one embodiment of the present disclosure.

FIG. 3 1s a schematic view showing the wiring of the
driving substrate i1n the display area according to one
embodiment of the present disclosure.

FIG. 4 1s a partial enlarged view of FIG. 3.

FIG. 5 1s a schematic view showing the cross section
taken along the direction AA' in FIG. 4.

FIG. 6 1s a schematic view showing the cross section
taken along the direction BB' in FIG. 4.

FIG. 7 1s a schematic view showing the cross section
taken along the direction CC' 1n FIG. 4.

FIG. 8 1s a schematic view showing the cross section
taken along the direction DD' in FIG. 4.

FIG. 9 1s a schematic view showing the pad area of the
driving substrate according to one embodiment of the pres-
ent disclosure.

FIG. 10 1s a
taken along the direction

schematic view showing the cross section
EE' in FIG. 9.

DETAILED DESCRIPTION

In order to make the technical problem to be solved, the
technical solution, and the advantages of the examples of the
present disclosure clearer, the present disclosure will be
described hereinafter 1n conjunction with the drawings and
specific examples.

The current load of the driving substrate of the Micro-
LED display 1s large, which can reach tens of milliamps, and
thus there are high requirements on the line width and
resistance of the signal wirings. If the resistance of the signal
wirings 1s too large, the electrical signal loss on the signal
wiring will be large, and further the power consumption of
the driving substrate will be high.

FI1G. 1 1s a schematic view showing a driving substrate in
the related art. As shown 1n FIG. 1, the dniving substrate
includes a base substrate 10, a first dniving function layer
located on a first surface of the base substrate 10, and a
second driving function layer located on a second surface of
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the base substrate 10, in which the first surface and the
second surfaces are two opposite surfaces. Among them, the
first driving function layer includes: an active layer 11, 1n
which the active layer 11 may be made of polysilicon, and
the thickness 1s roughly 1 a range from 400 to 500 ang-
stroms; a first gate insulating layer 12, in which the first gate
insulating layer 12 may be made of mnorganic insulating
materials such as silicon nitride, silicon oxide, or silicon
oxynitride, and the thickness 1s roughly 1n a range from 400
to 800 angstroms; a first gate metal layer 13, 1n which the
first gate metal layer 13 may be made of Mo, and the
thickness 1s roughly in a range from 2500 to 3600 ang-
stroms; a second gate insulating layer 14, in which the
second gate isulating layer 14 may be made ol 1norganic
insulating maternials, such as silicon nitride, silicon oxide, or
silicon oxynitride, and the thickness 1s roughly 1n a range
from 1000 to 2000 angstroms; a second gate metal layer 15,
in which the second gate metal layer 15 can be made of Mo,
and the thickness 1s roughly 1n a range from 23500 to 3600
angstroms; an interlayer msulating layer 16, in which the
interlayer insulating layer 16 can be made of inorganic
insulating materials, such as silicon nitride, silicon oxide, or
silicon oxynitride, and the thickness 1s roughly 1n a range
from 2000 to 3000 angstroms; a {first source/drain metal
layer 17, 1n which the first source/drain metal layer 17 may
be of a laminated structure of titantum/aluminum/titanium,
and the thickness may be 500 angstroms/5000 angstroms/
500 angstroms, respectively; a first overcoat 18, in which the
first overcoat 18 may be made of organic resin, and the
thickness 1s roughly in a range from 18000 to 22000
angstroms; a second source/drain metal layer 19, in which
the second source/drain metal layer 19 may be of a stacked
structure of titanium/aluminum/titanium, and the thickness
may be 300 angstroms/6500 angstroms/S00 angstroms,
respectively; a second overcoat 20, in which the second
overcoat 20 can be made of organic resin, and the thickness
1s roughly 1n a range from 18000 to 22000 angstroms; a {irst
passivation layer 21, 1n which the first passivation layer 21
can be made of inorganic insulating materials, such as
silicon nitride, silicon oxide, or silicon oxynitride, and the
thickness 1s roughly 1n a range from 2000 to 3000 ang-
stroms; a third source/drain metal layer 22, in which the
third source/drain metal layer 22 may be made of copper,
and the thickness 1s roughly 1n a range from 5500 to 6500
angstroms; a second passivation layer 23, in which the
second passivation layer 23 can be made of inorganic
insulating materials, such as silicon nitride, silicon oxide, or
silicon oxynitride, and the thickness 1s roughly 1n a range
from 2000 to 3000 angstroms; a third overcoat 24, in which
the third overcoat 24 can be made of organic resin, and the
thickness 1s roughly in a range from 18000 to 22000
angstroms. Further, the first driving function layer may also
include a bufler layer located between the active layer 11 and
the base substrate 10 (not shown), in which the bufler layer
can be made of inorganic insulating materials, such as
silicon nitride, silicon oxide, or silicon oxynitride, specifi-
cally has a stack structure of silicon nitride/silicon oxide, the
thickness can be 300 angstroms/3000 angstroms respec-
tively.

The first source/drain metal layer 17 1s used to prepare
data lines. The first source/drain metal layer 17 further
includes a first sub-pattern 171 and a second sub-pattern
172, 1n which the first sub-pattern 171 is used to transmit a
VDD (power supply voltage) signal; and the second sub-
pattern 172 1s used to transmit the driving voltage signal.
The second source/drain metal layer 19 includes a third
sub-pattern 191 and a fourth sub-pattern 192, 1n which the
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third sub-pattern 191 1s used to transmit the VDD signal; and
the fourth sub-pattern 192 1s used to transmit VSS (low
voltage) signal. The third source/drain metal layer 22
includes a fifth sub-pattern 221, a sixth sub-pattern 222, and
a seventh sub-pattern 223, 1n which the fifth sub-pattern 221
1s used to transmit the VDD signal; the sixth sub-pattern 222
1s used to transmit the VSS signal; and the seventh sub-
pattern 223 1s used to transmit the driving voltage signal.
The third overcoat 24 includes via holes exposing the sixth
sub-pattern 222 and the seventh sub-pattern 223, in which
the sixth sub-pattern 222 and the seventh sub-pattern 223
can be used as pads. The N pad 252 of the LED 235 can be
bound to the sixth sub-pattern 222, and the P pad 251 of the
LED 25 can be bound to the seventh sub-pattern 223.

The second driving function layer includes: a fan-out
wiring structure 26, in which the fan-out wiring structure 26
can adopt Al/Mo stacked structure, and the thickness can be
6000 angstroms/600 angstroms respectively; a passivation
layer 27, mm which passivation layer 27 can be made of
inorganic msulating materials, such as silicon oxide, silicon
oxide, or silicon oxynitride, and the thickness 1s roughly 1n
a range from 5000 to 7000 angstroms; a bonding pins 282
configured to bind the flexible circuit board, and a lead liner
281 connected to the bonding pins 282 through the fan-out
wiring structure 26, which can be made of a transparent
conductive material such as ITO, and the thickness 1s
roughly 1n a range from 400 to 600 angstroms.

It can be understood that since a plurality of bonding pins
282 will be bound to the terminals of the flexible circuit
board, a plurality of lead liners 281 are connected 1n parallel
with the first conductive sub-pattern 312 and the second
conductive sub-pattern 344 to form a conductive structure 1n
a one-to-one correspondence, and an orthogonal projection
of the plurality of lead liners 281 on the plane of the
substrate basically coincides with the conductive structure.
Theretore, the arrangement pitch of two adjacent lead liners
281 among the plurality of lead liners 281 1s larger than the
arrangement pitch of two adjacent bonding pins 282 among
the plurality of lead liners 282.

In addition, the first source/drain metal layer 17 further
includes an eighth sub-pattern 173, the second source/drain
metal layer 19 further includes a ninth sub-pattern 193, and
the third source/drain metal layer 22 further includes a tenth
sub-pattern 224, in which the eight sub-pattern 173, the
ninth sub-pattern 193, and the tenth sub-pattern 224 form a
conductive structure. By connecting to the lead liner 281
along the groove on the side surface of the base substrate 10,
the signal output from the flexible circuit board is transmuit-
ted to the VDD wiring and the VSS wiring.

As can be seen from the driving substrate shown 1n FIG.
1, 1n order to reduce IR Drop, two metal layers (the third
sub-pattern 191 and the fifth sub-pattern 221) are connected
in parallel to form a VDD wiring, and three source/drain
metal layers are arranged on the driving substrate, the
structure of the driving substrate 1s relatively complicated,
leading to a large number of patterning processes for pre-
paring the driving substrate, which aflects the production
cycle of the dnving substrate, and causes the production cost
of the driving substrate to be relatively high.

The embodiments of the present disclosure provide a
driving substrate, a method for preparing the same, and a
display device, which can reduce the number of patterning
processes for preparing the driving substrate.

An embodiment of the present disclosure provides a
driving substrate, including: a base substrate; a first driving
function layer arranged on a first surface of the base sub-
strate, the first driving function layer including a plurality of
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driving thin film transistors and a plurality of signal wirings,
and at least one of the plurality of signal wirings being of a
single-layer structure and having a thickness greater than a
threshold; a pad layer arranged on a surface of the first
driving function layer away from the base substrate, the pad
layer including a plurality of first pads and a plurality of
second pads, and each of the plurality of first pads being
connected to a first electrode of the corresponding plurality
of driving thin film transistors and each of the plurality of
second pads being connected to a common electrode line 1n
the signal wiring.

In this embodiment, the thickness of the signal wiring
itself 1s relatively large, which can effectively reduce IR
Drop, so there 1s no need to form signal wirings connected
in parallel, which can reduce the number of metal layers
included 1n the driving substrate, thereby reducing the
number of patterning processes for preparing the driving
substrate, and reducing the production cost of the driving
substrate.

Specifically, the above threshold may be 2 um.

The signal wiring of the driving substrate includes a
power supply voltage signal line VDD wiring and a common
clectrode line VSS wiring. The VDD wiring 1s used to
transmit the first fixed-level signal, and the VSS wiring 1s
used to transmit the second fixed-level signal. IT the resis-
tances of the VDD wiring and the VSS wiring are relatively
large, 1t will result in higher power consumption of the
driving substrate (larger IR Drop) in which the amplitude of
the first fixed-level signal diflers from the amplitude of the
second fixed-level signal.

In the related art shown in FI1G. 1, the second source/drain
metal layer 19 may be of a stacked structure of titanium/
aluminum/titantum, and the thickness may be 300 ang-
stroms/6500 angstroms/ 300 angstroms respectively, and the
third source/drain metal layer 22 may be made of copper
with a thickness of 6000 angstroms, the second source/drain
metal layer 19 and the third source/drain metal layer 22 are
connected 1n parallel to form a signal wiring (such as VDD
wiring and VS S wiring), and the resistivity of the signal
wiring 1s about 0.0035 ohm-meter. In this embodiment, a
single layer of conductive matenal, such as copper, with a
thickness greater than 2 pum 1s directly used to prepare the
signal wiring, which can reduce the resistivity of the signal
wiring to about 0.001 ohm-meter and can greatly reduce the
resistivity of the signal wiring, thereby not only reducing the
IR Drop of the signal wiring, but also saving the process
flow.

In some embodiments, the power supply voltage signal
line and the common electrode line can be arranged 1n the
same layer and made of the same material, so that the power
supply voltage signal line and the common electrode line
can be formed through a single patterning process, thereby
reducing the number of patterning processes for preparing
the driving substrate.

As shown 1n FIG. 2, 1n a specific embodiment, taking the
clectronic component as an LED as an example, the driving
substrate includes: a base substrate 10, a first driving func-
tion layer located on a first surface of the base substrate 10,
and a second driving function layer located on a second
surface of the base substrate 10, in which the first surface
and the second surfaces are two opposite surfaces.

Among them, the first driving function layer includes: an
active layer 11, in which the active layer 11 can be made of
P—=S1, and the thickness 1s roughly 1n a range from 400 to
500 angstroms, specifically 470 angstroms; a first gate
insulating layer 12, in which the first gate insulating layer 12
can be made of inorganic insulating materials, such as
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silicon nitride, silicon oxide, or silicon oxynitride, and the
thickness 1s roughly 1n a range from 400 to 800 angstroms,
specifically, 1t can be made of a stacked structure of silicon
oxide/silicon nitride and the thicknesses are 800 angstroms
and 400 angstroms respectively; a first gate metal layer 13, 5
in which a pattern of the first gate metal layer 13 includes the
gate line and the gate electrode of the thin film transistor,
etc., the first gate metal layer 13 can be made of Mo, and the
thickness 1s roughly 1n a range from 2500 to 3600 ang-
stroms, specifically 3100 angstroms; a second gate mnsulat- 10
ing layer 14, 1n which the second gate insulating layer 14 can
be made of inorganic insulating materials, such as silicon
nitride, silicon oxide, or silicon oxynitride, and the thickness
1s roughly in a range from 1000 to 2000 angstroms, and
specifically 1400 angstroms; a second gate metal layer 15, 1n 15
which a pattern of the second gate metal layer 15 includes
the plate of the storage capacitor, the second gate metal layer
15 can be made of Mo, and the thickness 1s roughly 1n a
range from 2500 to 3600 angstroms, specifically 3100
angstroms; a first overcoat 30, 1n which the first overcoat 30 20
can be made of organic resin, and the thickness 1s roughly 1n
a range from 18000 to 22000 angstroms; a first source/drain
metal layer 31, in which the pattern of the first source/drain
metal layer 31 includes a connecting line 311 and the first
clectrode 312 of the driving thin film transistor, in which the 25
connecting line 311 1s used to transmit VDD signal, the first
electrode can be a source electrode or a drain electrode, the
first source/drain metal layer 31 can also be used to prepare
data lines, the first source/drain metal layer 31 can be made
of a stacked structure of titantum/aluminum/titanium, and 30
the thickness can be 300 angstroms/5000 angstroms/500
angstroms respectively; the second overcoat 32, in which the
second overcoat 32 can be made of organic resin, and the
thickness 1s roughly in a range from 18000 to 22000
angstroms; a second source/drain metal layer 34, in which 35
the second source/drain metal layer 34 has a thickness
greater than the threshold, a pattern of the second source/
drain metal layer 34 includes a signal wiring and a second
pad 343, the signal wiring includes VDD wiring 341 and
VSS wiring 342, the VSS wiring 342 also serving as the first 40
pad, and the second pad 343 being connected to the first
clectrode 312 of the driving thin film transistor; and a third
overcoat 36, in which the third overcoat 36 can be made of
organic resin, and the thickness 1s roughly 1n a range from
18000 to 22000 angstroms. 45
Further, the first driving function layer may also include
a bufler layer located between the active layer 11 and the
base substrate 10 (not shown), in which the bufler layer can
be made of inorganic insulating materials, such as silicon
nitride, silicon oxide, or silicon oxymitride, specifically a 50
stack structure of silicon nitride/silicon oxide, the thickness
can be 500 angstroms/3000 angstroms respectively. The
butler layer can prevent impurities on the base substrate 10
from entering the active layer 11 and further aflecting the
performance of the thin film transistor. 55
Among them, the third overcoat 36 includes a via hole
exposing part of the surface of the VSS wiring 342 and the
second pad 343, in which the N pad 252 of the LED 25 can
be bound to the VSS wiring 342, and the P pad 251 of the
LED 25 can be bound to the first pad 343. 60
Due to the large current load of the driving substrate,
which can reach tens of milliamps, the resistance perfor-
mance of the signal wiring 1s high, and a metal with a
smaller resistance 1s required, otherwise the heat of the
wiring will cause excessive temperature; and the copper has 65
superior conductivity, and thus copper 1s used as the main
body of the signal wiring. Of course, the signal wiring 1s not
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limited to be made of copper, and other metals such as silver
and aluminum can also be used. The thickness of the copper
layer can be adjusted according to the size of the current
load. The greater the current load, the greater the thickness
of the copper layer. The thickness of the copper layer may
be 1n a range from 2 to 30 um, and 1n some embodiments,
it may be 2 um specifically. The copper layer can be
completed by sputtering, electroplating, chemical plating,
etc.

When a copper layer 1s formed on the second overcoat 32
by sputtering, the plasma during the sputtering may damage
the second overcoat 32, causing the debris of second over-
coat 32 to fall off, thereby contaminating the sputtering
chamber. In order to avoid this situation, as shown in FIG.
2, the drniving substrate further includes a first passivation
layer 33 on the second overcoat 32, and the first passivation
layer 33 can protect the second overcoat 32. The {irst
passivation layer 33 can be made of inorganic insulating
materials, such as silicon nitride, silicon oxide, or silicon
oxynitride, and the thickness of the first passivation layer 33
1s roughly 1n a range from 500 to 3000 angstroms.

If the copper layer 1s formed by low-temperature depo-
sition, since the low-temperature deposition will not cause
damage to the second overcoat 32, the provision of the first
passivation layer 33 can be omitted at this time.

In addition, when the signal wiring 1s made of copper, and
the third overcoat 36 1s formed on the signal wiring, the third
overcoat 36 will oxidize the surface of the copper when 1t 1s
cured at a high temperature. In order to avoid this situation,
as shown 1n FIG. 2, the driving substrate further includes a
second passivation layer 35 on the second source/drain
metal layer 34, 1n which the second passivation layer 35 can
protect the copper and prevent the surface of the copper from
being oxidized when the third overcoat 36 1s cured at a high
temperature. The second passivation layer 35 can be made of
inorganic msulating materials, such as silicon nitride, silicon
oxide, or silicon oxynitride, and the thickness of the second
passivation layer 35 1s roughly 1 a range from 500 to 3000
angstroms. Since the N pad 252 of the LED 235 needs to be
bonded to the first pad 1n the subsequent process and the P
pad 251 of the LED 25 needs to be bonded to the second pad
343, the first pad and the second pad 343 may be not
provided with the second passivation layer 35; or, the second
passivation layer 35 is also provided on the first pad and the
second pad 343, but the second passivation layer 35 on the
first pad and the second pad 343 i1s removed before bonding
the LED 25.

In some embodiments, 1n addition to the copper layer, the
second source/drain metal layer 34 also includes a metal
layer on a surface of the copper layer proximate to the base
substrate, 1n which the adhesive force between the metal
layer and the second overcoat 32 1s greater than the adhesion
force between the copper layer and the second overcoat 32
to prevent the copper layer from falling off from the base
substrate. Specifically, the metal layer may be made of at
least one of: Mo, MoNb, MoT1, MoWu, MoN1, and MoNi1Ti;
and may also be made of metal oxides, such as IGZ0, IZ0,
GZO, or ITO. The thickness of the metal layer 1s rough 1n
a range from 200 to 500 angstroms.

The second driving function layer includes: a fan-out
wiring structure 26, in which the fan-out wiring structure 26
can adopt Al/Mo stacked structure, and the thickness can be
6000 angstroms/600 angstroms respectively; a passivation
layer 27, 1n which passivation layer 27 can be made of
inorganic msulating materials, such as silicon nitride, silicon
oxide, or silicon oxymtride, and the thickness 1s roughly 1n
a range from 5000 to 7000 angstroms; a bonding pins 282
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configured to bind the flexible circuit board and a lead liner
281 connected to the bonding pins 282 through the fan-out
wiring structure 26, which can be made of a transparent
conductive material such as ITO, and the thickness 1s
roughly 1n a range from 400 to 600 angstroms.

In addition, in the first driving function layer, the first
source/drain metal layer 31 further includes a first conduc-
tive sub-pattern 312, and the second source/drain metal layer
34 turther includes a second conductive sub-pattern 344, 1n
which the first conductive sub-pattern 312 and the second
conductive sub-pattern 344 are connected 1n parallel to form
a conductive structure, which 1s connected to the signal
wiring 1n the display area; the conductive structure can be
connected to the lead liner 281 through the conductive
connection portion on the side surface (the area shown by
the elliptical dashed line frame) of the substrate, thereby
realizing the connection between the lead liner 281 and the
signal wiring to transier the signal output from the flexible
circuit board to the signal wiring. If the conductive connec-
tion portion 1s exposed outside the substrate, 1t 1s easily
damaged. In order to avoid damage to the conductive
connection portion, a groove corresponding to the position
where the conductive connection portion 1s located, e.g., the
area shown by the elliptical dashed frame, can be provided
on the side surface of the substrate, so that at least a part of
the conductive connection portion 1s located in the groove,
thereby reducing the risk of damage to conductive connec-
tion portion.

In the related art, 1n order to reduce the IR Drop of the
signal wiring, one source/drain metal layer used to form the
signal wiring among the three source/drain metal layers
basically covers the entire display area of the substrate. In
addition, the thickness of the mnsulating layer between the
two source/drain metal layers 1s small, and the probability of
a short-circuit failure between the two source/drain metal
layers 1s relatively high, which will lead to problems 1n the
subsequent processes, €.2., when the third overcoat 36 1s
prepared by chemical vapor deposition, static charges will
accumulate on the large-area metal layer, which will cause
arc discharge, thereby damaging the machine and affecting
the yield of the driving substrate.

As shown 1n FIG. 3, 1in this embodiment, the first source/
drain metal layer 31 1s used to prepare a signal transmission
line, and the signal transmission line 1s connected to the
signal wiring made of the second source/drain metal layer 34
to form a grid structure, 1n which the signal wiring prepared
by the source/drain metal layer 34 includes VSS wiring and
VDD wiring. A part of the signal transmission lines are
connected to the VSS wiring to form a gnid structure, so as
to transmit VSS signals, 1n which the signal transmission
lines for transmitting VSS signals 1s connected to the cor-
responding VSS wiring at the intersections through via holes
penetrating through the second overcoat 32; and another part
of the signal transmission lines are connected to VDD wiring
to form a grid structure to transmit VDD signals, 1n which
the signal transmission lines for transmitting VDD signals
are connected to the corresponding VDD wiring at the
intersections through via holes penetrating through the sec-
ond overcoat 32. Since in this embodiment a single- layer
source/drain metal layer 1s used to prepare the signal wiring,
the incidence of short-circuit failure can be reduced to less
than 1%, thereby ensuring the yield of the driving substrate.
In addition, 1n this embodiment, since the number of source/
drain metal layers included in the driving substrate is
relatively small, even if the width of the signal wiring
prepared using the second source/drain metal layer 34
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increases and the occupied area increases, 1t will not cause
the incidence of short-circuit failure to be increased signifi-
cantly.

FIG. 4 1s a partial enlarged schematic view of FIG. 3, FIG.
5 1s a schematic view showing the cross section taken along
the direction AA' 1n FIG. 4, FIG. 6 1s a schematic view
showing the cross section taken along the direction BB' 1n
FIG. 4, FIG. 7 1s a schematic view showing the cross section
taken along the direction CC' 1n FIG. 4, and FIG. 8 15 a
schematic view showing the cross section taken along the
direction DD' in FIG. 4.

As shown 1 FIG. 5, the line width of the signal trans-
mission line formed by the first source/drain metal layer 31
1s a. As shown 1n FIG. 7, the line width of the signal wiring
formed by the second source/drain metal layer 34 1s b, and
the spacing between the signal wirings 1s ¢, where the value
of a/b 1s 1-1.2, and specifically can be 1.1; the value of b/c
1s 1.8-2.2, and specifically can be 2. The above parameters
are used to design the line width of the signal transmission
line, the line width and the spacing of signal wiring, thereby
reducing the transmission loss of VSS signal and VDD
signal, and also reducing the incidence of short-circuit
failure.

FIG. 9 1s a schematic view showing the driving substrate
in the pad area of the embodiment of the present disclosure,
and FIG. 10 1s a schematic cross-sectional view taken along
the direction EE' in FIG. 9. The pad area includes a first pad
areca H1 and a second pad area H2, 1n which the first pad area
H1 1s provided with a first pad, and a second pad area H2 1s
provided with a second pad. As shown 1n FIG. 10, where d
1s the horizontal distance between the edge of the first
source/drain metal layer 31 and the edge of the second
source/drain metal layer 34, and e 1s the horizontal distance
between the edge of the second source/drain metal layer 34
and the edge of the second overcoat 32, 1 i1s the horizontal
distance between the edge of the second overcoat 32 and the
edge of the first passivation layer 33, g 1s the horizontal
distance between the edge of the first passivation layer 33
and the edge of the third overcoat 36, and h 1s the horizontal
distance between the edge of the third overcoat 36 and the
edge of the second passivation layer 35. Among them, the
value of e/d 1s 1.4-1.6, and specifically 1.5; the value of f/¢e
1s 1.4-1.6, and specifically 1.5; the value of /g 1s 1.4-1.6, and
specifically 1.5; the value of h/g 1s 1.4-1.8, and specifically
1.67. The above parameters 1s used to demgn the structure of
the overlap between the first source/drain metal layer 31 and
the second source/drain metal layer 34, thereby ensuring the
connection yield of the first source/drain metal layer 31 and
the second source/drain metal layer 34.

An embodiment of the present disclosure also provides a
display device, including the above driving substrate and an
clectronic component fixed on the pad layer, a first pole of
the electronic component being bonded to the first pad, and
a second pole of the electronic component being bonded to
the second pad.

Specifically, the electronic component 1s an LED. As

shown 1n FIG. 2, the N pad 252 of the LED 25 can be bound
to the first pad, and the P pad 251 of the LED 25 can be
bound to the second pad 343.

The display device may be any product or component
having a display function, such as a television, a display, a
digital photo frame, a mobile phone, a tablet computer, etc.,
in which the display device further includes a flexible circuit
board, a printed circuit board, and a backplane, in which the
flexible circuit board 1s bound to the bonding pins 282.

An embodiment of the present disclosure further provides
a method for preparing a driving substrate, including:
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providing a base substrate;

forming a first driving function layer on a first surface of
the base substrate, the first driving function layer including
a plurality of driving thin film transistors and a plurality of
signal wirings, and at least one of the plurality of signal
wirings being of a single-layer structure and having a
thickness greater than a threshold;

forming a pad layer on a surface of the first driving
function layer away from the base substrate, the pad layer
including a plurality of first pads and a plurality of second
pads, and each of the plurality of first pads being connected
to a first electrode of the corresponding driving thin film
transistor and each of the plurality of second pads being
connected to a common electrode line 1n the signal wiring.

In this embodiment, the thickness of the signal wiring
itself 1s relatively large, which can effectively reduce IR
Drop, so there 1s no need to form signal wirings connected
in parallel, which can reduce the number of metal layers
included in the driving substrate, thereby reducing the
number of patterning processes for preparing the driving
substrate, and reducing the production cost of the driving
substrate.

The method for preparing the driving substrate according,
to embodiments of the present disclosure 1s used for pre-
paring the driving substrate according to the above embodi-
ments.

Due to the large current load of the driving substrate,
which can reach tens of milliamps, the resistance perior-
mance ol the signal wiring 1s high, and a metal with a
smaller resistance 1s required, otherwise the heat of the
wiring will cause excessive temperature; and the copper has
superior conductivity, and thus copper 1s used as the main
body of the signal wiring. Of course, the signal wiring 1s not
limited to be made of copper, and other metals such as silver
and aluminum can also be used. The thickness of the copper
layer can be adjusted according to the size of the current
load. The greater the current load, the greater the thickness
of the copper layer. The thickness of the copper layer may
be 1 a range from 2 to 30 um, and 1n some embodiments,
it may be 2 um specifically. The copper layer can be
completed by sputtering, electroplating, chemical plating,
etc.

In one embodiment, copper i1s used to prepare a signal
wiring, which 1s sputtered to form a relatively thick copper
layer, and an LED 1s used as an example of the electronic
component, the method for preparing the driving substrate
specifically includes the following steps.

Step 1. providing a base substrate 10, and forming a bufler
layer and an active layer 11 on the base substrate 10;

Among them, the base substrate 10 may be a glass
substrate, a quartz substrate or a flexible substrate.

A plasma-enhanced chemical vapor deposition (PECVD)
method can be used to form a bufler layer on the base
substrate 10. The bufler layer can be made of oxides, nitrides
or oxynitrides, and the corresponding reaction gas 1s SiH,,
NH,, N, or S1H,Cl,, NH,, N,,. Specifically, the butfer layer
may be of a laminated structure of silicon nitride/silicon
oxide, and the thickness may be 500 angstroms/3000 ang-
stroms respectively.

A semiconductor material 1s formed on the bufler layer,
and the semiconductor material 1s patterned to form the
active layer 11. The active layer 11 may be made of P—=Si,
and the thickness may be 1 a range from 400 to 300
angstroms, and specifically 470 angstroms.

Step 2. forming the first gate insulating layer 12;

Specifically, PECVD can be used to deposit the first gate
insulating layer 12 having a thickness in a range from 400
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to 800 angstroms. The first gate insulating layer 12 can be
made of oxides, nitrides or oxynitrides, and the correspond-
ing reaction gas 1s SiH,, NH;, N, or SiH,Cl,, NH;, N.,.

Step 3. forming a pattern of the first gate metal layer 13;

Specifically, sputtering or thermal evaporation may be
used to deposit the first gate metal layer 13 having a
thickness 1n a range from 2500 to 3600 angstroms. The first
gate metal layer 13 may be made of Cu, Al, Ag, Mo, Cr, Nd,
N1, Mn, T1, Ta, W and other metals and alloys of these
metals, and specifically Mo can be used. A layer of photo-
resist 15 coated on the first gate metal layer 13, and the
photoresist 1s exposed by using a mask to form a photoresist
unreserved area and a photoresist reserved area, 1n which the
photoresist reserved area corresponds to the area where the
pattern of the first gate metal layer 13 i1s located, and the
photoresist unreserved area corresponds to an area outside
the above pattern; development processing 1s performed, so
that the photoresist 1n the photoresist unreserved area 1s
completely removed, and the thickness of the photoresist 1n
the photoresist reserved area remains unchanged; and the
first gate metal layer 13 of the photoresist unreserved area 1s
completely etched away by an etching process, and the
remaining photoresist 1s stripped to form a pattern of the first
gate metal layer 13. The pattern of the first gate metal layer
3 includes a gate line and a gate electrode of a thin film
transistor.

Step 4: forming a second gate insulating layer 14;

Specifically, PECVD can be used to deposit the second
gate insulating layer 14 having a thickness in a range from
1000 to 2000 angstroms. The second gate insulating layer 14
can be made of oxides, nitrides or oxynitrides, and the
corresponding reaction gas 1s SiH,, NH;, N, or SiH,Cl,,
NH,, N..

Step 5. forming a pattern of the second gate metal layer
15;

Specifically, sputtering or thermal evaporation may be
used to deposit the second gate metal layer 15 having a
thickness 1 a range from 2500 to 3600 angstroms. The
second gate metal layer 15 may be made of Cu, Al, Ag, Mo,
Cr, Nd, N1, Mn, T1, Ta, W and other metals and alloys of
these metals, and specifically Mo can be used. A layer of
photoresist 1s coated on the second gate metal layer 15, and
the photoresist 1s exposed by using a mask to form a
photoresist unreserved area and a photoresist reserved area,
in which the photoresist reserved area corresponds to an area
where the pattern of the gate metal layer 15 1s located, and
the photoresist unreserved area corresponds to an area
outside the above pattern; development processing 1s per-
formed, so that the photoresist in the photoresist unreserved
area 1s completely removed, and the thickness of the pho-
toresist 1n the photoresist reserved area remains unchanged;
and the second gate metal layer 15 of the photoresist
unreserved area 1s completely etched away by an etching
process, and the remaining photoresist 1s stripped to form a
pattern of the second gate metal layer 15. The pattern of the
second gate metal layer 15 includes a plate of the storage
capacitor and the like.

Step 6. forming the first overcoat 30;

Specifically, a layer of organic resin having a thickness in
a range from 18000 to 22000 angstroms can be coated, and
cured at a high temperature to form the first overcoat 30.

Step 7. forming a pattern of the first source/drain metal
layer 31;

Specifically, by magnetron sputtering, thermal evapora-
tion or other film formation methods, a source/drain metal
layer having a thickness of approximately 5000 to 6000 A
may be deposited. The source/drain metal layer may be a
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metal such as Cu, Al, Ag, Mo, Cr, Nd, N1, Mn, T1, Ta, and
W, and an alloy of these metals. The source/drain metal layer
may be a single layer structure or a multilayer structure, such
as Cu\Mo, T1\Cu\T1, and Mo\Al\Mo, and specifically can be
a stacked structure of T1/Al/T1, and the thickness can be 500
angstroms/S000 angstroms/500 angstroms respectively. A
layer of photoresist 1s coated on the first source/drain metal
layer 31, and the photoresist 1s exposed by using a mask to
form a photoresist unreserved area and a photoresist
reserved area, in which the photoresist reserved area corre-
sponds to an area where a pattern of the source/drain metal
layer 31 1s located, and the photoresist unreserved area
corresponds to an area outside the above pattern; develop-
ment processing 1s performed, so that the photoresist 1n the
photoresist unreserved area 1s completely removed, and the
thickness of the photoresist in the photoresist reserved area
remains unchanged; and the first source/drain metal layer 31
of the photoresist unreserved area 1s completely etched away
by an etching process, and the remaining photoresist 1s
stripped to form a pattern of the first source/drain metal layer
31, the pattern of the first source/drain metal layer 31
includes a connecting line 311 and a first electrode 312 of the
driving thin film transistor, in which the connecting line 311
1s used to transmit a VDD signal, the first electrode can be
a source electrode or a drain electrode, and the pattern of the
first source/drain metal layer 31 also includes a data line.

Step 8. forming the second overcoat 32;

Specifically, a layer of organic resin having a thickness 1n
a range from 18000 to 22000 angstroms can be coated, and
cured at a high temperature to form the second overcoat 32.

Step 9. forming a pattern of the second source/drain metal
layer 34;

A second source/drain metal layer 34 i1s formed on the
second overcoat 32 by sputtering. The second source/drain
metal layer 34 1s of a metal layer/copper stacked structure.
The adhesive force between the metal layer and the second
overcoat 32 1s greater than the adhesive force between the
copper and the second overcoat 32, which increases the
adhesive force between the copper and the second overcoat
32, so that the copper 1s not easy to fall off. Specifically, the
metal layer may be made of Mo. In the second source/drain
metal layer 34, the thickness of Mo may be 300 angstroms,
and the thickness of copper may be about 2 um.

A layer of photoresist 1s coated on the second source/drain
metal layer 34, and the photoresist 1s exposed by using a
mask to form a photoresist unreserved area and a photoresist
reserved area, in which the photoresist reserved area corre-
sponds to an area where the pattern of the second source/
drain electrode 34 1s located, and the photoresist unreserved
area corresponds to an area outside the above pattern;
development processing 1s performed, so that the photoresist
in the photoresist unreserved area 1s completely removed,
and the thickness of the photoresist 1n the photoresist
reserved area remains unchanged; and the second source/
drain metal layer 34 of the photoresist unreserved area 1s
completely etched away by an etching process, and the
remaining photoresist 1s stripped to form the pattern of the
second source/drain metal layer 34. The pattern of the
second source/drain metal layer 34 includes a signal wiring
and a second pad 343, the signal wiring includes a VDD

wiring 341 and a VSS wiring 342, 1n which the VSS wiring
342 15 also used as a first pad, and the second pad 343 is
connected to the first electrode 312 of the driving thin film
transistor.
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Step 10. forming the third overcoat 36;

Specifically, a layer of organic resin having a thickness in
a range from 18000 to 22000 angstroms can be coated, and
cured at a high temperature to form the third overcoat 36.

After that, the third overcoat 36 may be patterned to form
a via hole exposing the VSS wiring 342 and the second pad
343.

After the first driving function layer 1s prepared through
the above steps 1 to 10, the base substrate 10 can be turned
over, and a second driving function layer can be prepared on
the other side surface of the base substrate 10, to complete
the preparation of the driving substrate.

In addition, when a copper layer 1s formed on the second
overcoat 32 by sputtering, the plasma during the sputtering
may damage the second overcoat 32, causing the debris of
second overcoat 32 to fall off, thereby contaminating the
sputtering chamber. In order to avoid this situation, after the
second overcoat 32 1s formed, a first passivation layer 33 1s
formed on the second overcoat 32, and the first passivation
layer 33 can protect the second overcoat 32. The {irst
passivation layer 33 can be made of inorganic insulating
materials, such as silicon nitride, silicon oxide, or silicon
oxynitride, and the thickness of the first passivation layer 33
may be 1n a range from 300 to 3000 angstroms.

If the copper layer 1s formed by low-temperature depo-
sition, since the low-temperature deposition will not cause
damage to the second overcoat 32, the step of forming the
first passivation layer 33 can be omitted at this time.

In addition, when the third overcoat 36 1s formed on the
copper layer, the third overcoat 36 will oxidize the surface
of the copper when 1t 1s cured at a high temperature. In order
to avoid this situation, after the pattern of the second
source/drain metal layer 34 1s formed, a second passivation
layer 35 1s formed on the pattern of the second source/drain
metal layer 34, 1n which the second passivation layer 35 can
protect the copper and prevent the surface of the copper from
being oxidized when the third overcoat 36 1s cured at a high
temperature. The second passivation layer 35 can be made of
inorganic msulating materials, such as silicon nitride, silicon
oxide, or silicon oxynitride, and the thickness of the second
passivation layer 35 may be 1 a range from 500 to 3000
angstroms.

In another embodiment, copper 1s used to prepare a signal
wiring, which 1s chemical plated to form a relatively thick
copper layer, and an LED 1s used as an example of the
clectronic component, the method for preparing the driving
substrate specifically includes the following steps.

Step 1. providing a base substrate 10, and forming a bufler
layer and an active layer 11 on the base substrate 10;

Among them, the base substrate 10 may be a glass
substrate, a quartz substrate or a flexible substrate.

A plasma-enhanced chemical vapor deposition (PECVD)
method can be used to form a bufler layer on the base
substrate 10. The bufler layer can be made of oxides, nitrides
or oxynitrides, and the corresponding reaction gas 1s SiH,,
NH,, N, or S1iH,Cl,, NH,, N,. Specifically, the butler layer
may be of a laminated structure of silicon nitride/silicon
oxide, and the thickness may be 500 angstroms/3000 ang-
stroms respectively.

A semiconductor material 1s formed on the bufler layer,
and the semiconductor material 1s patterned to form the
active layer 11. The active layer 11 may be made of P—=Su,
and the thickness may be 1 a range from 400 to 300
angstroms, and specifically 470 angstroms.

Step 2. forming the first gate msulating layer 12;

Specifically, PECVD can be used to deposit the first gate
insulating layer 12 having a thickness in a range from 400
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to 800 angstroms. The first gate insulating layer 12 can be
made of oxides, nitrides or oxymitrides, and the correspond-
ing reaction gas 1s SiH,, NH,, N, or SiH,Cl,, NH;, N.,.

Step 3. forming a pattern of the first gate metal layer 13;

Specifically, sputtering or thermal evaporation may be
used to deposit the first gate metal layer 13 having a
thickness 1n a range from 2500 to 3600 angstroms. The first
gate metal layer 13 may be made of Cu, Al, Ag, Mo, Cr, Nd,
N1, Mn, Ti, Ta, W and other metals and alloys of these
metals, and specifically Mo can be used. A layer of photo-
resist 1s coated on the first gate metal layer 13, and the
photoresist 1s exposed by using a mask to form a photoresist
unreserved area and a photoresist reserved area, 1n which the
photoresist reserved area corresponds to the area where the
pattern of the first gate metal layer 13 i1s located, and the
photoresist unreserved area corresponds to an area outside
the above pattern; development processing 1s performed, so
that the photoresist 1n the photoresist unreserved area 1s
completely removed, and the thickness of the photoresist 1n
the photoresist reserved area remains unchanged; and the
first gate metal layer 13 of the photoresist unreserved area 1s
completely etched away by an etching process, and the
remaining photoresist 1s stripped to form the pattern of the
first gate metal layer 13. The pattern of the first gate metal
layer 3 includes a gate line and a gate electrode of a thin film
transistor.

Step 4: forming a second gate insulating layer 14;

Specifically, PECVD can be used to deposit the second
gate insulating layer 14 having a thickness i a range from
1000 to 2000 angstroms. The second gate insulating layer 14
can be made of oxides, nitrides or oxynitrides, and the
corresponding reaction gas 1s SiH,, NH;, N, or SiH,Cl,,
NH,, N..

Step S. forming a pattern of the second gate metal layer
15;

Specifically, sputtering or thermal evaporation may be
used to deposit the second gate metal layer 15 having a
thickness 1 a range from 2500 to 3600 angstroms. The
second gate metal layer 15 may be made of Cu, Al, Ag, Mo,
Cr, Nd, N1, Mn, T1, Ta, W and other metals and alloys of
these metals, and specifically Mo can be used. A layer of
photoresist 1s coated on the second gate metal layer 15, and
the photoresist 1s exposed by using a mask to form a
photoresist unreserved area and a photoresist reserved area,
in which the photoresist reserved area corresponds to an area
where the pattern of the gate metal layer 15 1s located, and
the photoresist unreserved area corresponds to an area
outside the above pattern; development processing 1s per-
formed, so that the photoresist in the photoresist unreserved
area 1s completely removed, and the thickness of the pho-
toresist 1n the photoresist reserved area remains unchanged;
and the second gate metal layer 15 of the photoresist
unreserved area 1s completely etched away by an etching
process, and the remaining photoresist 1s stripped to form the
pattern of the second gate metal layer 15. The pattern of the
second gate metal layer 15 includes a plate of the storage
capacitor and the like.

Step 6. forming the first overcoat 30;

Specifically, a layer of organic resin having a thickness 1n
a range from 18000 to 22000 angstroms can be coated, and
cured at a high temperature to form the first overcoat 30.

Step 7. forming a pattern of the first source/drain metal
layer 31;

Specifically, by magnetron sputtering, thermal evapora-
tion or other film formation methods, a source/drain metal
layer having a thickness of approximately 5000 to 6000 A
may be deposited. The source/drain metal layer may be a
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metal such as Cu, Al, Ag, Mo, Cr, Nd, N1, Mn, 11, Ta, and
W, and an alloy of these metals. The source/drain metal layer

may be a single layer structure or a multilayer structure, such
as Cu\Mo, T1\Cu\T1, and Mo\Al\Mo, and specifically can be
a stacked structure of T1/Al/T1, and the thickness can be 500

angstroms/5000 angstroms/500 angstroms respectively. A
layer of photoresist 1s coated on the first source/drain metal
layer 31, and the photoresist 1s exposed by using a mask to
form a photoresist unreserved area and a photoresist
reserved area, in which the photoresist reserved area corre-
sponds to an area where pattern of the source/drain metal
layer 31 1s located, and the photoresist unreserved area
corresponds to an area outside the above pattern; develop-
ment processing 1s performed, so that the photoresist in the
photoresist unreserved area 1s completely removed, and the
thickness of the photoresist in the photoresist reserved area
remains unchanged; and the first source/drain metal layer 31
of the photoresist unreserved area 1s completely etched away
by an etching process, and the remaining photoresist 1s
stripped to form the pattern of the first source/drain metal
layer 31, the pattern of the first source/drain metal layer 31
includes a connecting line 311 and a first electrode 312 of the
driving thin film transistor, in which the connecting line 311
1s used to transmit a VDD signal, the first electrode can be
a source electrode or a drain electrode, and the pattern of the
first source/drain metal layer 31 also includes a data line.

Step 8. forming the second overcoat 32;

Specifically, a layer of organic resin having a thickness in
a range from 18000 to 22000 angstroms can be coated, and
cured at a high temperature to form the second overcoat 32.

Step 9. forming a pattern of the second source/drain metal
layer 34;

A seed layer 1s formed on the second overcoat 32 by
sputtering. The seed layer 1s of a metal layer/copper stacked
structure. The adhesive force between the metal layer and
the second overcoat 32 1s greater than the adhesive force
between the copper and the second overcoat 32, which
increases the adhesive force between the copper and the
second overcoat 32, so that the copper 1s not easy to fall ofl.
Specifically, the metal layer may be made of Mo. The
thickness of the seed layer 1s less than the threshold.
Specifically, the thickness of Mo 1n the seed layer may be
300 angstroms, and the thickness of copper 1n the seed layer
may be 3000 angstroms.

A layer of metal copper 1s grown on the seed layer by
clectroplating, the thickness of the grown copper can reach
2 um or more, and the grown copper and the seed layer form
the second source/drain metal layer 34.

A layer of photoresist 1s coated on the second source/drain
metal layer 34, and the photoresist 1s exposed by using a
mask to form a photoresist unreserved area and a photoresist
reserved area, in which the photoresist reserved area corre-
sponds to an area where the pattern of the second source/
drain electrode 34 1s located, and the photoresist unreserved
areca corresponds to an area outside the above pattern;
development processing 1s performed, so that the photoresist
in the photoresist unreserved area 1s completely removed,
and the thickness of the photoresist 1n the photoresist
reserved area remains unchanged; and the second source/
drain metal layer 34 of the photoresist unreserved area 1s
completely etched away by an etching process, and the
remaining photoresist 1s stripped to form the pattern of the
second source/drain metal layer 34. The pattern of the
second source/drain metal layer 34 includes a signal wiring
and a second pad 343, the signal wiring includes a VDD
wiring 341 and a VSS wiring 342, 1n which the VSS wiring
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342 1s also used as first pad, and the second pad 343 is
connected to the first electrode 312 of the driving thin film
transistor.

Step 10. forming the third overcoat 36;

Specifically, a layer of organic resin having a thickness 1n
a range from 18000 to 22000 angstroms can be coated, and
cured at a high temperature to form the third overcoat 36.

After that, the third overcoat 36 may be patterned to form
a via hole exposing the VSS wiring 342 and the second pad
343.

After the first dnving function layer 1s prepared through
the above steps 1 to 10, the base substrate 10 can be turned
over, and a second driving function layer can be prepared on
the other side surface of the base substrate 10, to complete
the preparation of the driving substrate.

In addition, when a copper layer 1s formed on the second
overcoat 32 by sputtering, the plasma during the sputtering
may damage the second overcoat 32, causing the debris of
second overcoat 32 to fall off, thereby contaminating the
sputtering chamber. In order to avoid this situation, after the
second overcoat 32 1s formed, a first passivation layer 33 1s
tormed on the second overcoat 32, and the first passivation
layer 33 can protect the second overcoat 32. The first
passivation layer 33 can be made of inorganic insulating
materials, such as silicon nitride, silicon oxide, or silicon
oxynitride, and the thickness of the first passivation layer 33
may be 1n a range from 500 to 3000 angstroms.

If the copper layer 1s formed by low-temperature depo-
sition, since the low-temperature deposition will not cause
damage to the second overcoat 32, the step of forming the
first passivation layer 33 can be omitted at this time.

In addition, when the third overcoat 36 1s formed on the
copper layer, the third overcoat 36 will oxidize the surface
ol the copper when it 1s cured at a high temperature. In order
to avoid this situation, after the pattern of the second
source/drain metal layer 34 1s formed, a second passivation
layer 35 1s formed on the pattern of the second source/drain
metal layer 34, 1n which the second passivation layer 35 can
protect the copper and prevent the surface of the copper from
being oxidized when the third overcoat 36 1s cured at a high
temperature. The second passivation layer 35 can be made of
inorganic isulating materials, such as silicon nitride, silicon
oxide, or silicon oxynitride, and the thickness of the second
passivation layer 35 may be 1n a range from 3500 to 3000
angstroms.

In another embodiment, copper 1s used to prepare a signal
wiring, which 1s chemical plated to form a relatively thick
copper layer, and an LED 1s used as an example of the
clectronic component, the method for preparing the driving
substrate specifically includes the following steps.

Step 1. providing a base substrate 10, and forming a bufler
layer and an active layer 11 on the base substrate 10;

Among them, the base substrate 10 may be a glass
substrate, a quartz substrate or a flexible substrate.

A plasma-enhanced chemical vapor deposition (PECVD)
method can be used to form a bufler layer on the base
substrate 10. The bufler layer can be made of oxides, nitrides
or oxynitrides, and the corresponding reaction gas 1s SiH,_,
NH;, N, or SiH,Cl,, NH;, N,. Specifically, the bufler layer
may be of a laminated structure of silicon mitride/silicon
oxide, and the thickness may be 500 angstroms/3000 ang-
stroms respectively.

A semiconductor material 1s formed on the bufler layer,
and the semiconductor material 1s patterned to form the
active layer 11. The active layer 11 may be made of P—=Si,
and the thickness may be 1 a range from 400 to 300
angstroms, and specifically 470 angstroms.
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Step 2. forming the first gate msulating layer 12;
Specifically, PECVD can be used to deposit the first gate
insulating layer 12 having a thickness in a range from 400
to 800 angstroms. The first gate insulating layer 12 can be
made of oxides, nitrides or oxynitrides, and the correspond-
ing reaction gas 1s SiH,, NH,, N, or SiH,Cl,, NH,, N.,.
Step 3. forming a pattern of the first gate metal layer 13;
Specifically, sputtering or thermal evaporation may be
used to deposit the first gate metal layer 13 having a
thickness 1n a range from 23500 to 3600 angstroms. The first
gate metal layer 13 may be made of Cu, Al, Ag, Mo, Cr, Nd,
N1, Mn, Ti, Ta, W and other metals and alloys of these

metals, and specifically Mo can be used. A layer of photo-
resist 15 coated on the first gate metal layer 13, and the
photoresist 1s exposed by using a mask to form a photoresist
unreserved area and a photoresist reserved area, in which the
photoresist reserved area corresponds to the area where the
pattern of the first gate metal layer 13 1s located, and the
photoresist unreserved area corresponds to an area outside
the above pattern; development processing 1s performed, so
that the photoresist 1n the photoresist unreserved area 1s
completely removed, and the thickness of the photoresist 1n
the photoresist reserved area remains unchanged; and the
first gate metal layer 13 of the photoresist unreserved area 1s
completely etched away by an etching process, and the
remaining photoresist 1s stripped to form the pattern of the
first gate metal layer 13. The pattern of the first gate metal
layer 13 includes a gate line and a gate of a thin film
transistor.

Step 4: forming a second gate msulating layer 14;

Specifically, PECVD can be used to deposit the second
gate msulating layer 14 having a thickness 1n a range from
1000 to 2000 angstroms. The second gate insulating layer 14
can be made of oxides, nitrides or oxynitrides, and the
corresponding reaction gas 1s SiH,, NH;, N, or SiH,Cl,,
NH;, N..

Step 5. forming a pattern of the second gate metal layer
15;

Specifically, sputtering or thermal evaporation may be
used to deposit the second gate metal layer 15 having a
thickness 1n a range from 2500 to 3600 angstroms. The
second gate metal layer 15 may be made of Cu, Al, Ag, Mo,
Cr, Nd, N1, Mn, T1, Ta, W and other metals and alloys of
these metals, and specifically Mo can be used. A layer of
photoresist 1s coated on the second gate metal layer 15, and
the photoresist 1s exposed by using a mask to form a
photoresist unreserved area and a photoresist reserved area,
in which the photoresist reserved area corresponds to an area
where the pattern of the gate metal layer 15 1s located, and
the photoresist unreserved area corresponds to an area
outside the above pattern; development processing 1s per-
formed, so that the photoresist in the photoresist unreserved
area 1s completely removed, and the thickness of the pho-
toresist 1n the photoresist reserved area remains unchanged;
and the second gate metal layer 15 of the photoresist
unreserved area 1s completely etched away by an etching
process, and the remaining photoresist 1s stripped to form the
pattern of the second gate metal layer 15. The pattern of the
second gate metal layer 15 includes a plate of the storage
capacitor and the like.

Step 6. forming the first overcoat 30;

Specifically, a layer of organic resin having a thickness in
a range from 18000 to 22000 angstroms can be coated, and
cured at a high temperature to form the first overcoat 30.

Step 7. forming a pattern of the first source/drain metal
layer 31;
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Specifically, by magnetron sputtering, thermal evapora-
tion or other film formation methods, a source/drain metal
layer having a thickness of approximately 5000 to 6000 A
may be deposited. The source/drain metal layer may be a
metal such as Cu, Al, Ag, Mo, Cr, Nd, N1, Mn, Ti, Ta, and
W, and an alloy of these metals. The source/drain metal layer
may be a single layer structure or a multilayer structure, such

as Cu\Mo, T1\Cu\11, and Mo\Al\Mo, and specifically can be
a stacked structure of T1/Al/T1, and the thickness can be 500
angstroms/5S000 angstroms/500 angstroms respectively. A
layer of photoresist 1s coated on the first source/drain metal
layer 31, and the photoresist 1s exposed by using a mask to
form a photoresist unreserved area and a photoresist
reserved area, 1n which the photoresist reserved area corre-
sponds to an area where pattern of the source/drain metal
layer 31 1s located, and the photoresist unreserved area
corresponds to an area outside the above pattern; develop-
ment processing 1s performed, so that the photoresist in the
photoresist unreserved area 1s completely removed, and the
thickness of the photoresist in the photoresist reserved area
remains unchanged; and the first source/drain metal layer 31
of the photoresist unreserved area 1s completely etched away
by an etching process, and the remaining photoresist 1s
stripped to form a pattern of the first source/drain metal layer
31, the pattern of the first source/drain metal layer 31
includes a connecting line 311 and a first electrode 312 of the
driving thin film transistor, in which the connecting line 311
1s used to transmit a VDD signal, the first electrode can be
a source electrode or a drain electrode, and the pattern of the
first source/drain metal layer 31 also includes a data line.

Step 8. forming the second overcoat 32;

Specifically, a layer of organic resin having a thickness 1n
a range from 18000 to 22000 angstroms can be coated, and
cured at a high temperature to form the second overcoat 32.

Step 9. forming a pattern of the second source/drain metal
layer 34;

A seed layer 1s formed on the second overcoat 32 by
sputtering. The seed layer 1s of a metal layer/copper stacked
structure. The adhesive force between the metal layer and
the second overcoat 32 1s greater than the adhesive force
between the copper and the second overcoat 32, which
increases the adhesive force between the copper and the
second overcoat 32, so that the copper 1s not easy to fall ofl.
Specifically, the metal layer may be made of Mo. The
thickness of the seed layer 1s less than the threshold.
Specifically, the thickness of Mo in the seed layer may be
300 angstroms, and the thickness of copper 1n the seed layer
may be 3000 angstroms.

A layer of photoresist 1s coated on the seed layer, and the
photoresist 1s exposed by using a mask to form a photoresmt
unreserved area and a photoresist reserved area, in which the
photoresist reserved area corresponds to an area in which the
pattern of the second source/drain metal layer 34 1s located,
and the photoresist unreserved area corresponds to an area
outside the above pattern; development processing 1s per-
formed, so that the photoresist in the photoresist unreserved
area 1s completely removed, and the thickness of the pho-
toresist 1n the photoresist reserved area remains unchanged;
and the seed layer of the photoresist unreserved area 1s
completely etched away by an etching process, to form a
pattern of the seed layer.

A layer of metal copper 1s grown on the seed layer by
chemical plating, the thickness of the grown copper can
reach 2 to 3 um, and the pattern of the grown copper and the
seed layer form the pattern of the second source/drain metal
layer 34. The pattern of the second source/drain metal layer
34 includes a signal wiring and a second pad 343. The signal
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Wiring includes a VDD wiring 341 and a VSS wiring 342,
in which the VSS ermg 342 1s also used as the first pad, and
the second pad 343 1s connected to the first electrode 312 of
the driving thin film transistor.

Step 10. forming the third overcoat 36;

Specifically, a layer of organic resin having a thickness in
a range from 18000 to 22000 angstroms can be coated, and
cured at a high temperature to form the third overcoat 36.

After that, the third overcoat 36 may be patterned to form
a via hole exposing the VSS wiring 342 and the second pad
343.

After the first driving function layer 1s prepared through
the above steps 1 to 10, the base substrate 10 can be turned
over, and a second driving function layer can be prepared on
the other side surface of the base substrate 10, to complete
the preparation of the driving substrate.

In addition, when a copper layer 1s formed on the second
overcoat 32 by sputtering, the plasma during the sputtering
may damage the second overcoat 32, causing the debris of
second overcoat 32 to fall off, thereby contaminating the
sputtering chamber. In order to avoid this situation, after the
second overcoat 32 1s formed, a first passivation layer 33 1s
formed on the second overcoat 32, and the first passivation
layer 33 can protect the second overcoat 32. The first
passivation layer 33 can be made of iorganic insulating
materials, such as silicon nitride, silicon oxide, or silicon
oxynitride, and the thickness of the first passivation layer 33
may be 1n a range from 500 to 3000 angstroms.

If the copper layer 1s formed by low-temperature depo-
sition, since the low-temperature deposition will not cause
damage to the second overcoat 32, the step of forming the
first passivation layer 33 can be omitted at this time.

In addition, when the third overcoat 36 1s formed on the
copper layer, the third overcoat 36 will oxidize the surface
of the copper when 1t 1s cured at a high temperature. In order
to avoid this situation, after the pattern of the second
source/drain metal layer 34 i1s formed, a second passivation
layer 35 1s formed on the pattern of the second source/drain
metal layer 34, 1n which the second passivation layer 35 can
protect the copper and prevent the surface of the copper from
being oxidized when the third overcoat 36 1s cured at a high
temperature. The second passivation layer 35 can be made of
inorganic isulating materials, such as silicon nitride, silicon
oxide, or silicon oxynitride, and the thickness of the second
passivation layer 35 may be 1 a range from 500 to 3000
angstroms.

In the method embodiments of the present disclosure, the
serial numbers of the steps cannot be used to define the
sequence of the steps. As for one skilled in the art, the
changes in the order of steps without paying creative work
also fall within the scope of the present disclosure.

Unless otherwise defined, technical terms or scientific
terms used herein have the normal meaning commonly
understood by one skilled 1n the field of the present disclo-
sure. The words “first”, “second”, and the like used herein
does not denote any order, quantity, or importance, but rather
merely serves to distinguish different components. The

“including™, “comprising”, and the like used in the present
disclosure means that the element or 1tem appeared in front
of the word encompasses the element or item and their
equivalents listed after the word, and does exclude other
clements or 1tems. The word “connected” or “connecting”
and the like are not limited to physical or mechanical
connections, but may include electrical connections,
whether direct or imndirect. “On”, “under”, “left”, “right” and
the like are only used to represent relative positional rela-
tionships, and when the absolute position of the described
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object 1s changed, the relative positional relationship may
also be changed, accordingly.

It will be understood that when an element, such as a
layer, film, area, or substrate, 1s referred to as being “on” or
“under” another element, the element may be directly “on”
or “under” another element, or there may be an intermediate
clement.

The above description are preferred embodiments of the
present disclosure. It should be noted that one skilled 1n the
art would make several improvements and substitutions
without departing from the principles of the present disclo-
sure. These improvements and modifications should also be
regarded as the protection scope of the present disclosure.

What 1s claimed 1s:

1. A driving substrate, comprising:

a base substrate;

a first driving function layer arranged on a first surface of
the base substrate, the first driving function layer com-
prising a plurality of driving thin film transistors and a
plurality of signal wirings, and at least one of the
plurality of signal wirings being of a single-layer
structure and having a thickness greater than a thresh-
old;

a pad layer arranged on a surface of the first driving
function layer away from the base substrate, the pad
layer comprising a plurality of first pads and a plurality
of second pads, and each of the plurality of first pads
being connected to a first electrode of the correspond-
ing driving thin film transistor and each of the plurality
of second pads being connected to a common electrode
line 1n the plurality of signal wirings.

2. The driving substrate of claim 1, further comprising:

a second drniving function layer arranged on a second
surface of the base substrate, the second surface being
opposite to the first surface, and the second driving
function layer comprising a lead liner and a bonding
pin connected to the lead liner;

a plurality of grooves arranged 1n a side surface of the
base substrate, each of the plurality of grooves extend-
ing 1 a direction perpendicular to the base substrate
and penetrating through the first surface and the second
surface of the base substrate; and

a plurality of conductive connection portions correspond-
ing to the plurality of grooves respectively, at least a
part of the conductive connection portions being
located 1n the corresponding grooves, and each con-
ductive connection portion being configured to connect
a corresponding signal wiring and a corresponding lead
liner respectively.

3. The driving substrate of claim 1, wherein the plurality
of signal wirings comprises a power supply voltage signal
line and the common electrode line, and the power supply
voltage signal line and the common electrode line each have
a thickness greater than the threshold.

4. The driving substrate of claim 3, wherein the power
supply voltage signal line and the common electrode line are
arranged 1n a same layer and made of a same material.

5. The dniving substrate of claim 3, further comprising;

a signal transmission line connected to the plurality of
signal wirings, wherein the signal transmission line and
the plurality of signal wirings form a grid structure.

6. The driving substrate of claim 1, wherein 1n a direction
away Irom the first surface, the first driving function layer
sequentially comprises:

an active layer;

a first gate isulating layer;

a first gate metal layer;

10

15

20

25

30

35

40

45

50

55

60

65

22

a second gate msulating laver;

a second gate metal layer;

a first overcoat:;

a first source/drain metal layer;

a second overcoat;

a second source/drain metal layer, a pattern of the second
source/drain metal layer comprising the plurality of
signal wirings; and

a third overcoat.

7. The driving substrate of claim 6, wherein the second
source/drain metal layer comprises a copper layer and a
metal layer that are stacked, the metal layer 1s located on a
surface of the copper layer proximate to the base substrate,
and an adhesive force between the metal layer and the
second overcoat 1s greater than an adhesive force between
the copper layer and the second overcoat.

8. The driving substrate of claim 7, wherein the copper
layer has a thickness in a range from 2 um to 30 um.

9. The driving substrate of claim 7, further comprising a
first passivation layer located between the copper layer and
the first overcoat, wherein the first passivation layer 1s made
ol an 1norganic insulating material.

10. The driving substrate of claim 7, further comprising a
second passivation layer located between the copper layer
and the second overcoat, wherein the second passivation
layer 1s made of an 1norganic msulating material.

11. A display device, comprising the driving substrate of
claim 1 and an electronic component fixed on the pad layer,
a {irst pole of the electronic component being bonded to the
first pad, and a second pole of the electronic component
being bonded to the second pad.

12. A method for preparing a driving substrate, compris-
ng:

providing a base substrate;

forming a first driving function layer on a first surface of
the base substrate, the first driving function layer com-
prising a plurality of driving thin film transistors and a
plurality of signal wirings, and at least one of the
plurality of signal wirings being of a single-layer
structure and having a thickness greater than a thresh-
old;

forming a pad layer on a surface of the first driving
function layer away from the base substrate, the pad
layer comprising a plurality of first pads and a plurality
of second pads, and each of the plurality of first pad
being connected to a first electrode of the correspond-
ing driving thin film transistor and each of the plurality
of second pad being connected to a common electrode
line 1n the plurality of signal wirings.

13. The method of claim 12, wherein the driving substrate
comprises a pattern of a first source/drain metal layer and a
pattern of a second source/drain metal layer, the pattern of
the second source/drain metal layer comprises the plurality
of signal wirings, and the forming the signal wiring com-
Prises:

forming a seed layer having a thickness less than a
threshold;

growing a conductive layer on the seed layer by an
clectroplating method, the seed layer and the conduc-
tive layer forming the second source/drain metal layer;

patterning the second source/drain metal layer to form the
plurality of signal wirings.

14. The method of claim 12, wherein the driving substrate
comprises a pattern of a first source/drain metal layer and a
pattern of a second source/drain metal layer, the pattern of
the second source/drain metal layer comprises the plurality
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of signal wirings, and the forming the plurality of signal
wirings comprises: forming a seed layer having a thickness
less than a threshold:;
patterning the seed layer to form a pattern of the seed
layer, the pattern of the seed layer being located in the
areca where the plurality of signal wirings to be formed
1s located:;
growing a pattern of a conductive layer on the pattern of
the seed layer by chemical plating, the pattern of the
conductive layer and the pattern of the seed layer
forming the plurality of signal wirings.
15. The method of claim 13, wherein the forming the seed
layer comprises:
forming a copper layer and a metal layer that are stacked,
the metal layer being located on a surface of the copper
layer proximate to the base substrate, and an adhesive
force between the metal layer and the msulating layer
being greater than an adhesive force between the cop-
per layer and the insulating layer.
16. The method of claim 14, wherein the forming the seed
layer comprises:
forming a copper layer and a metal layer that are stacked,
the metal layer being located on a surface of the copper
layer proximate to the base substrate, and an adhesive
force between the metal layer and the msulating layer
being greater than an adhesive force between the cop-
per layer and the insulating layer.
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